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Art Unit: 2609 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this 
title before the invention thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act 
of 1999 (AlPA) and the Intellectual Property and High Technology Technical 
Amendments Act of 2002 do not apply when the reference is a U.S. patent resulting 
directly or indirectly from an international application filed before November 29, 2000. 
Therefore, the prior art date of the reference is determined under 35 U.S.C. 102(e) prior 
to the amendment by the AlPA (pre-AlPA 35 U.S.C. 102(e)). 

2. Claims 1-7, 1 1-13, 15-16, 18-27, 31-33. 35-36, 39-40. 42-44 are rejected under 
35 U.S.C. 102(e) as being anticipated by Itano et al. (US 7.139.028). 

Regarding Claims 1.19,43, Itano teaches a color solid-state image pickup device 
including a plurality of photoelectric conversion areas provided in an array pattern on a 
surface of a semiconductor substrate, wherein the inside of each of said photoelectric 
conversion areas is two-dimensionally partitioned into a plurality of segments which 
output a plurality of photoelectric conversion signals of different spectral sensitivities 
{Fig. 7, Fig. 10, and Col 4 Line 59 through Col 5 LineU). 
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Regarding Claim 2 and 44, Itano teaches a color solid-state image pickup device 
Including a plurality of photoelectric conversion areas provided in an array pattern on a 
surface of a semiconductor substrate, wherein an inside of each of said photoelectric 
conversion areas is two-dimensionally partitioned into a plurality of segments which 
store signal electric charges of different spectral sensitivities, and transfer channels are 
formed beside said photoelectric conversion areas for transferring said signal electric 
charges read from a plurality of said segments {Fig. 8 and Col 5 Lines 35-40). 

Regarding Claims 3 and 20, Itano teaches the color solid-state image pickup 
device according to claim 1 , wherein the surface of said semiconductor substrate is 
covered with a light-shielding film having apertures corresponding to said respective 
photoelectric conversion areas {Fig. 10, Fig. 12, and Col 6 Lines 45-50). 

Regarding Claims 4 and 21 , Itano teaches the color solid-state image pickup 
device according to claim 3, wherein the diameter or diagonal dimension of said 
aperture is larger than the wavelength of incident light {Fig. 7 shows different sections 
that transmit certain color lights as indicated in the drawing, this would require the 
aperture to receive the incident light of wavelengths corresponding to red, blue, and 
green, so the aperture must be large enough to allow the wavelengths of incident light) 
and smaller than the diameter or diagonal dimension of said photoelectric conversion 
area {Fig. 10 cross section view depicts the aperture smaller than the photodiode). 
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Regarding Claims 5 and 25, Itano teaches the color solid-state image pickup 
device according to claim 1 , wherein the spectral sensitivity of at least one segment is 
determined by a color filter provided at a position above said segment (Co/ 5 Lines 2- 
11). 

Regarding Claims 6 and 26, Itano teaches the color solid-state image pickup 
device according to claim 1 , wherein the spectral sensitivity of at least one segment of 
said photoelectric conversion area is determined by the distribution of impurities in a 
depthwise direction of said segment. Col 8 Lines 8-16 describe the area of Fig. 12 
between the microlens which focuses light to the photodiode, and the photodiode 
which collects the light, and describes the distribution of impurities in a depth wise 
direction, in this particular example listed it is silicon distributed in.a 200nm depth. The 
impurity and the depth of the different layers between the microlens and the 
photodiode will determine the spectral sensitivity. 

Regarding Claims 7 and 27, Itano teaches the color solid-state image pickup 
device according to claim 1 , wherein the spectral sensitivity of at least one segment is 
determined by a color filter provided at a position above said segment as well as by the 
distribution of impurities in a depthwise direction of said segnient. See Fig. 10. 



Application/Control Number: 10/715,476 Page 5 

Art Unit: 2609 

Regarding Claims 1 1 and 31, Itano teaches the color solid-state image pickup 
device according to claim 1 , wherein each of said photoelectric conversion areas is 
two-dimensionally partitioned into at least three segments, that is, a segment having 
red spectral sensitivity, a segment having green spectral sensitivity, and a segment 
having blue spectral sensitivity {Fig. 7). 

Regarding Claims 12 and 32, Itano teaches the color solid-state Image pickup 
device according to claim 1. wherein each of said photoelectric conversion areas Is 
two-dimensionally partitioned into at least four segments, that is, ia segment having 
yellow spectral sensitivity, a segment having cyan spectral sensitivity, a segment 
having magenta spectral sensitivity, and a segment having green spectral sensitivity 
(Co/ 7 Lines 34-35). 

Regarding Claims 13 and 33, Itano teaches the color solid-state image pickup 
device according to claims 1 1 , wherein each, of said photoelectric conversion areas is 
two-dimensionally partitioned into at least four segments, that is, a segment having red 
spectral sensitivity, a segment having green spectral sensitivity, a segment having blue 
spectral sensitivity, and a segment having a green spectral sensitivity, where green can 
be considered to have a peak that appears In the vicinity of a wavelength of 520 nm 
(Fig. 7). 
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Regarding Claims 15 and 35, Itano teaches the color solid-state image pickup 
device according to claim 1 , wherein anrangement of segments having the same 
spectral sensitivity differs from one photoelectric conversion area to an adjacent 
photoelectric conversion area. Fig. 7 shows an example of the arrangement of green 
segments, or segments having the same spectral sensitivity of green, differs from one 
area, which is the two segments on the left side, as compared with an adjacent area, 
which is the two segments on the right side, specifically that the left side area has the 
green segment on the bottom and the ride side area has the green segment on the top. 

Regarding Claims 16 and 36, Itano teaches the color solid-state image pickup 
device according to claim 1, wherein at least one of said segments in said photoelectric 
conversion areas differs in area from the other segments. Fig. 7 shows an example of 
at least one segment, the blue segment, differs in area from the other segments, 
specifically the green segments, with the blue segment having half the area of the 
green segments. 

Regarding Claims 18 and 40, Itano teaches the color solid-state image pickup 
device according to claim 1 , wherein said color solid-state image pickup device is used 
for a digital camera (Co/ 7 Lines 19-21). 
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Regarding Claim 22, Itano teaches the MOS image sensor according to claim 20, 
wherein one microlens {Fig. 12 reference number 27) is provided so as to correspond 
to one aperture {Fig. 12 tlie aperture is ttie breaf< in reference number 24). 

Regarding Claim 23, Itano teaches the MOS image sensor according to claim 19, 
wherein photoelectric conversion signals are sequentially read from respective 
segments into which said photoelectric conversion area is two-dimensionally 
partitioned (Co/ 5 Lines 27-30). 

Regarding Claim 24, Itano teaches the MOS image sensor according to claim 23, 
wherein the photoelectric conversion signals read from said respective segments are 
output to a common signal line {Fig. 8 and Col 5 Lines 25-29). 

Regarding Claim 39, Itano teaches the MOS image sensor according to claim 19, 
wherein the image sensor is of active type. Fig. 15 depicts a standard CMOS active 
pixel sensor with the standard three transistors and photodiode. 

Regarding Claim 42, Itano teaches the MOS image sensor according to claim 19, 
wherein said array pattern is arranged in a grid pattern as seen in Fig 8. 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which fomis the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill In the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claim 38 is rejected under 35 U.S.C. 103(a) as being unpatentable over Itano et 
al. (US 7,139.028). 

Regarding Claim 38, Itano teaches the MOS image sensor according to claim 19, 
but fails to teach the image sensor is specifically of passive type. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a passive type image sensor, which is less expensive than an active 
type sensor, and is widely used in low-end digital cameras. 

5. Claims 8-10 and 28-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Itano et al. (US 7,139,028) in view of Suzuki et al. (US 6,933,972). 

Regarding Claims 8 and 28, Itano teaches the color solid-state image pickup 
device according to claim 6, and depicts a cross section view in Fig. 10 but fails to 
specifically teach the doping of each layer. 

Since Itano Is silent on the details such as polarity of each layer, one of ordinary 
skill In the art would look to prior art such as Suzuki, which teaches in Fig. 12 a solid 
state image pickup device where one segment has a p-well layer {Fig. 12 reference 
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number 1a) in an n-type substrate {Fig. 12 reference number 1), and an n-type impurity 
layer formed in the p-well layer {Fig. 12 reference number 10a, Col 19 Lines 42-49). 
One of ordinary skill in the art will recognize that spectral sensitivity of the photodiode 
is detenmined by the depth of the layers formed on the substrate because such 
technology makes use of the dependence on the light's wavelength of optical 
absorption and free carrier generation inside the semiconductor material, and also the 
light's penetration depth into the semiconductor material increases with increased 
wavelength. 

It would be obvious to one of ordinary skill in the art at the time of the invention to 
modify the teaching of Itano by using the specific arrangement taught by Suzuki 
because varying the depth of the layers con^esponds to the wavelength of light, or color 
focused on the photodiode. 

Regarding Claims 9-10 and 29-30, Itano teaches a color solid-state image 
pickup device divided into sections, which absorb different colors in Fig. 7. Fig. 12 
represents a cross section view of one of said sections. Each of the sections including 
the red section, blue section, and green section will have a cross section depicted by 
Fig. 12. As stated in the section regarding Claim 8, Suzuki further teaches the 
structure of the semiconductor having a p well layer and an n-type impurity later in the 
p well layer. It would be obvious to one or ordinary skill in the art to vary both of said 
layers in depth corresponding to the color of light absorbed. The layers will be thinner 
for blue spectral sensitivity, and will be relatively deeper for green spectral sensitivity. 
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and will further be deeper for the segment having red spectral sensitivity because one 
of ordinary skill in the art will recognize that penetration depth of the light into the 
semiconductor material is directly dependent on the wavelength of light. Therefore red 
light with relatively longer wavelength than green light will penetrate deeper into the 
semiconductor material and thus requires a thicker semiconductor layer to absorb 
focused red light relative to green. 

6. Claim 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over Itano et 
al. (US 7,139,028) in view of Sugimori et al. (US 5,289,269). 

Regarding Claim 41 , Itano teaches the color solid-state image pickup device 

according to claim 1, but fails to teach array pattern is arranged by offsetting odd lines 

from even lines by half a pitch. 

It is well known in the art to interlace signals from CCDs by offsetting odd lines 

from even lines by half a pitch. The concept is taught by Sugimori (Col 1 Lines 15-19 

and Fig. 10). Sugimori applies the concept to produce a non-interlaced system {Fig. 

4), which is desired to avoid enlarging the circuit, and avoid adding to the cost of the 

circuit. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the teaching of Itano with the teaching of Sugimori because 
arranging the pixels by offsetting the odd lines from even liens by half a pitch opens up 
many possibilities to enhance the light signals from the pixels and thus create a more 
efficient circuit. 
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7. Claims 17 and 37 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Itano et al. (US 7,139,028) in view of Ohzu (US 5,506,430). 

Regarding Claims 17 and 37, Itano teaciies the color solid-state image pickup 
device according to claim 16, but fails to teach the limitations of Claim 17. 

Ohzu teaches a solid-state image pickup device with different areas outputting 
different color signals. The areas of said segments in the photoelectric conversion 
areas are inversely proportional to the magnitude of relative spectral sensitivity per unit 
area of each segment (Co/ 6 Lines 50-58). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teaching of Itano with the teaching of Ohzu because 
changing areas of the segments in the photoelectric conversion areas is an effective 
way of controlling the spectral sensitivity of the area due to the well known fact that area 
of the segment is inversely proportional to the spectral sensitivity. 

8. Claims 14 and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Itano et al. (US 7,139.028) in view of Tabei (US 5,063,439). 

Regarding Claims 14 and 34, Itano teaches the color solid-state image pickup 
device according to claim 1 3, but fails to teach the limitations of Claim 14. 

Tabei teaches a solid state pickup system and focuses on techniques for 
improved color reproducibility, including processing perfomied by means of a signal 
read from said segment having spectral sensitivity whose peak appears in the vicinity of 
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a wavelength of 520 nm {Fig. 1, 3), thereby performing color reproduction analogous to 
a color matching function {Fig. 9 and Col 2). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the teachings of Itano with the teachings of Tabei to improve the 
color reproducibility. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Kondo (US 6829008). Suda (US 20030063204). Ishida (US 
6046466). Hehemann (US 7141833). and Takahashi (US 5786588). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Amy Hsu whose telephone number is 571-270-3012. 
The examiner can normally be reached on M-F 8am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chris Kelley can be reached on 571-272-7331. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status infomriation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomiation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571 -272-1 000. 
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